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(54) METHOD OF MANUFACTURING SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means for securing 
flexural strength of an IC (chip) and for preventing a surface of 
a wafer from being oxidized (burnt) by mechanical grinding. 
SOLUTION: In the method of manufacturing the semiconductor 
device, a material with a fine grain size (#4,000) of abrasive 
particle constituting a grindstone having a short blade width 
(segment width) (2 mm) is used in a biaxial process for grinding 
the semiconductor wafer. 
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* NOTICES ♦ 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A manufacturing method of a semiconductor device using material with short (2 mm) blade 
width of a grinding stone whose particle size of an abrasive grain which constitutes a grinding stone in a 
grinding stone used for grinding in a biaxial process of grinding a semiconductor wafer is fine (#4.000). 
[Claim 2]A manufacturing method of a semiconductor device given in the above-mentioned paragraph 1 
using material with a hard (the conventional ratio twice [ about ]) bond which constitutes a grinding 
stone in a grinding stone used for grinding in a biaxial process of grinding a semiconductor wafer. 
[Claim 3]A manufacturing method of a semiconductor device given in the above-mentioned paragraph 1 
setting to 6.000r.p.m number of rotations of a grinding stone used for grinding in a biaxial process of 
grinding a semiconductor wafer. 

[Claim 4]A manufacturing method of a semiconductor device given in the above-mentioned paragraph 1 
dividing grinding steps into a three-stage and processing them in a biaxial process of grinding a 
semiconductor wafer. 

[Claim 5]A manufacturing method of a semiconductor device given in the 1st above-mentioned 
paragraph making the quantity of amount of water injected on a semiconductor wafer at the time of 
grinding increase from a standard in a biaxial process of grinding a semiconductor wafer (a part for 
4.5L/). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the semiconductor device 
used, for example in a semiconductor assembly process, grinds the rear face of the pattern formed on 
the wafer especially in the post process, and although it cuts and dissociates, it is used for chip shape. 
[0002] 

[Description of the Prior Art]Generally in the field of manufacture of a semiconductor device, it is 
divided roughly into the process of making a semiconductor chip (element pattern) in a semiconductor 
wafer, what is called a previous process (wafer type Shigeru process), and the process which carries out 
packaging of the chip and is assembled for a product and what is called a post process. 
[0003]For example, many 675-micrometer-thick things whose outsides are 6-inch (150 mm) grades as a 
semiconductor wafer are used, and several 100 - the semiconductor chip of 1,000 numbers are formed 
on the semiconductor wafer of one sheet. The above-mentioned semiconductor chip is separately cut 
down along a scribed line (dicing line), after the rear--face side of a semiconductor wafer is ground and 
thickness is processed with 50 to about 300 micrometers according to the outside thickness of a 
product. That is. each of the semiconductor chip divided from the semiconductor wafer 
(cutting/separation) is pasted up with an epoxy resin etc. on the island of a leadframe (die bonding). 
Then, the internal electrode (bonding pad) of a semiconductor chip and the inner lead of a leadframe are 
connected by the gold streak about 25-30-micrometer length (lead bonding). And after injection molding 
(closure) of the circumference of the above-mentioned semiconductor chip is carried out with mold 
resin including this gold streak, further, the outer lead of the above-mentioned leadframe bends, is 
formed, and a final product is completed. 

[0004]Among these, the process of grinding thinly the semiconductor chip in which wiring was formed, 
and dividing it into an individual semiconductor chip, As shown in drawin g 5 (a). As the semiconductor 
wafer 101 in which the semiconductor chip was formed in the surface is carried on the work plate 201. 
and the masking tape 202 for protecting a semiconductor chip is stuck on the surface of the 
semiconductor wafer 101 and it is shown in drawing 5 (b) below after that, The above-mentioned 
masking tape 202 is turned down, and a semiconductor wafer is fixed on the above-mentioned work 
plate. And as the rear face of a semiconductor wafer is ground with the grinding stone 203, and it is 
made predetermined thickness, and are shown in drawin g 5 (c), it exfoliates and the above-mentioned 
masking tape is shown in drawing 5 (d) below from the surface of a semiconductor wafer, As the 
semiconductor wafer 101 is dipped in the drug solution 204. the waste silicon generated at the time of 
the paste of the adhesives which remain in the surface of the semiconductor wafer 101, or grinding is 
removed when the masking tape 202 is exfoliated, and also shown in drawin g 5 (e), As the dicing tape 
205 is stuck on the rear face of the semiconductor wafer 101 and it is shown in drawing 5 (f) below. 
Turn the above-mentioned dicing tape 205 down, fix the semiconductor wafer 101 on the work plate 
201. and the braid (dicing saw) 206 cuts the semiconductor wafer 202 along with a dicing line. As it 
separates into each semiconductor chip and is shown in drawin g 5 (g), only the semiconductor chip 102 
of an excellent article is taken up from the dicing tape 205, and it pastes up with the epoxy resin 104 
etc. on the island 103a of the leadframe 103, At two to 3 step, to predetermined thickness, grind the 
rear face of a semiconductor wafer after point dicing (predetermined slitting is beforehand put into the 
scribe line of the device surface of a semiconductor wafer) besides the above-mentioned processing 
method, and After it. It separates into each semiconductor chip and there is also a method of taking up 



only the semiconductor chip of an excellent article. 
[0005] 

[Problem(s) to be Solved by the Invention]In order to secure the anti-chip box intensity of a chip in the 
conventional manufacturing method mentioned above in the biaxial grinding process ground in 
predetermined thickness, continuously in particle size #4,000 of a grinding stone However, 7-8 sheets. 
When a wafer with a device was ground, in the surface of the wafer, the oxidation (field glow) 
phenomenon had occurred frequently at the biaxial final finishing process of grinding. A memory 
abnormality is checked, as a result of carrying out chip making of the aforementioned wafer which 
carried out a field glow, mounting this in a card and doing the memory R/W cyclic test inside a chip. 
[0006]An object of this invention is to provide a means to secure the anti-chip box intensity of IC 
(chip), and to prevent oxidation (field glow) of a wafer grinding side, even when the grinding stone of 
#4,000 with a fine particle size is used in view of the above-mentioned problem. 
[0007] 

[Means for Solving the Problem]This invention is characterized by the following things. 

(1) A manufacturing method of a semiconductor device using material with short (2 mm) blade width of a 
grinding stone whose particle size of an abrasive grain which constitutes a grinding stone in a grinding 
stone used for grinding in a biaxial process of grinding a semiconductor wafer is fine (#4,000). 

(2) A manufacturing method of a semiconductor device given in the above-mentioned paragraph 1 using 
material with a hard (conventional ratio twice [ about ]) bond which constitutes a grinding stone in a 
grinding stone used for grinding in a biaxial process of grinding a semiconductor wafer. 

(3) A manufacturing method of a semiconductor device given in the above (1) setting to 6,000r.p.m 
number of rotations of a grinding stone used for grinding in a biaxial process of grinding a semiconductor 
wafer. 

(4) A manufacturing method of a semiconductor device given in the above (1) dividing grinding steps into 
a three-stage and processing them in a biaxial process of grinding a semiconductor wafer. 

(5) A manufacturing method of a semiconductor device given in the above (1) considering from a 
standard amount of water injected on a semiconductor wafer at the time of grinding as increase in 
quantity (a part for 4.5L/) in a biaxial process of grinding a semiconductor wafer. 

[0008] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described using a drawing. 
Drawing 1 shows the outline of the important section of a manufacturing process concerning one gestalt 
of operation of this invention. 

[0009]First. the surface in which the semiconductor chip 102 is formed [ semiconductor chip / 102 / 
(element pattern) / which was published on the semiconductor wafer 101 by the previous process ] in 
the semiconductor wafer 101 as shown in drawing 1 is turned up. It fixes to work plate top 201, and the 
width of the edge of a blade cuts to all the scribe lines on the semiconductor wafer 101 deeply to a 
wafer depth of 288 micrometers in number-of^rotations:20,000r.p.m and feed-rate 20 mm/s with the 
braid 206 of 30-micrometer width and particle diameter #4,500, and the slot 303 is put into them. 
[0010]Then, the masking tape 202 is stuck on the device surface of the semiconductor wafer 101, a 
device surface is turned down, and the semiconductor wafer 101 is set to the work plate 201 of grinding 
attachment as shown in drawin g 2. First, as primary grinding (one axis), in #360, the spindle number of 
rotations 3, and OOOr.p.m, the particle size of the grinding stone 203 divides rough grinding into three 
steps, and carries it out. It grinds by 1st by feed-rate [ of Bmicrometers/sec ], and CT number-of- 
rotations 200r.p.m, the grinding amount of 312 micrometers, and 2nd. and grinds with feed-rate [ of 
3micrometers/sec ], and CT number-of-rotations lOOr.p.m, and the grinding amount of 0 micrometer by 
feed-rate [ of 3micrometers/sec ], and CT number-of-rotations lOOr.p.m, the grinding amount of 15 
micrometers, and 3rd. Next, in secondary grinding (biaxial), in particle size #4.000 of grinding stone 203, 
blade width [ of 2 mm ], and spindle number-of-rotations 6,000r.p.m, and the amount 4.5L of grinding 
water, finish grinding was divided into three steps and carried out as shown in drawin g 3. The grinding 
conditions at this time by 1 st Feed-rate [ of 0.5micrometer/sec ], and CT number-of-rotations 40r.p.m, 
the grinding amount of 22 micrometers. It ground by 2nd at feed-rate [ of 0.5micrometer/sec ]. and CT 
number-of-rotations 40r.p.m. the grinding amount of 4 micrometers, and 3rd with feed-rate [ of 
0.5micrometer/sec ], and CT number-of-rotations 40r.p.m, and the grinding amount of 4 micrometers, as 
a result of measuring by N= 2 also about the spindle load current which equipped with the grinding stone 
[ as opposed to / there is no field glow in a processed surface, and / the biaxial grinding amount at this 
time ] as a result of processing a wafer by ten-sheet continuation on the aforementioned grinding 



conditions, it is shown in drawing 4 — as — a maximum of — it is below 8A and comparatively stable. 
[001 1]The masking tape 202 stuck on the device surface was removed from the semiconductor wafer 
101 ground above, the semiconductor wafer 101 was set in the sorting device, and the chip was taken 
up based on the wafer address shown in drawin g 8. As a result of measuring the anti-chip box intensity 
of a chip about 1 1 chips by which ten wafers were taken up respectively, the anti-chip box intensity 
average value and variation for every wafer became the distribution shown in drawing 7 . 
[00123<Comparative example> As a result of processing nine wafers with a device continuously on the 
grinding conditions in the conventional grinding stone, a field glow occurred in the 4th sheet. Transition 
of spindle load current to the biaxial grinding amount ground to the 270-micrometer thickness at this 
time is shown in drawin g 6. From this, when a current value exceeds 8.7A in a biaxial 3rd cut grinding 
operation, a field glow has occurred. 
[0013] 

[Effect of the Invention]As explained above, without the surface of a grinding side oxidizing, even when a 
wafer is ground continuously according to this invention, stable processing can be performed and it can 
be comparatively processed into the high chip of anti-chip box intensity also to the intensity of a chip. 
(Chip-box [ anti-] intensity: Conventional ratio twice [ about ]). After carrying a chip, since a chip crack 
can be reduced as much as possible to the bending stress in a card, it becomes possible to be made and 
crowded in a reliable IC card. 
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